INTRODUCTION
Although radiocarbon dating, may in principle, be applied to any type of carbonaceous sample, many Quaternary geologists and archaeologists submit unusual materials for lack of classical samples, such as charcoal, peat, or bone. The laboratory bears the responsibility for selecting suitable samples, thereby avoiding questionable results. Experience shows that reservations about the accuracy of dating are, unfortunately, often ignored, so that it is most important to carry out thorough investigations on any new type of material proposed for age determinations.
Terrestrial shells as dating materials
It is generally known that dating groundwater, speleothems, or organic matter from open soils poses certain problems. The suitability of carbonate samples, however, is still an open question. Despite the uncertainty about initial isotopic composition, marine carbonates (shells or precipitated carbonates) are widely used, whereas continental carbonates (shells or tuf a) are generally discarded.
Due to the mobility of calcium bicarbonate, continental sediments are often rich in carbonates of biologic or chemical origin, and these often constitute the only carbonaceous material present. Some tests have previously been performed on tufa (Vita-Finzi, 1974) , speleothems (Labeyrie and others, 1967) , and on the calcitic crust around bones 546 Dating Various Materials (Srdoc and others, 1977) (Broecker and Walton, 1959;  Keith and Anderson, 1963) . However in both cases, the authors met with the same difficulties as with dating groundwater, tufa, and speleothems, because of the complexity of the isotopic environment of aquatic animals.
It would appear, however, that terrestrial species of gastropods which are supposed to live out of contact with the bicarbonate of fresh water and which feed on plants growing in the open air should have less uncertainty in the origin of their shell carbonates. They might, therefore, be suitable for dating continental carbonates, given the greater isotopic homogeneity of their biotoAe.
Only a few studies dating terrestrial snail shells have been reported. Shells from American sites were measured by Tamers (1970) and those from British sites by Burleigh (ms). Snails were also used in a general chronologic study of North Africa (Camps, Delibrias, and Thommeret, 1973) , but the exact correlation between the snail dates and those derived from other materials was not well established. Apart from these studies, it is noteworthy that snails have practically never been used as the only dating material in geologic or archaeologic research.
Experimental studies on mollusk shells One approach for estimating the validity of dates obtained from snail shells is precise knowledge of the isotopic composition of the shells formed under controlled conditions. The first results of the incorporation of labelled components were published by Rubin, Likens, and Berry (1963 Rubin, Likens, and Berry (1963) suggested that some carbon incorporated in the shell is derived from digested ancient solid carbonates. Such an origin of a part of the shell carbon would explain the observed discrepancy, and should not provoke a detectable alteration in the natural 13C content. This mechanism might easily be tested by labelled feeding experiments.
Applicability of terrestrial mollusk shells for chronologic studies Although the deviation of snail shell dates from those derived from more classical materials is rather constant, the absence of a suitable correction makes these dates generally unreliable for most archaeologic studies which often require more precise results. They may, in some cases, provide useful information about disturbances in deposits, as was the case for the Pegourie site or the upper layers at Poeymau.
The observed difference of about 1000 14C years is less troublesome in the context of geologic studies on relatively old sediments of the Late Glacial period. Frequently the sediments contain no other carbonaceous material (ie, loess), and shells may then be the most reliable material available. The uncertainty in the snail dates does not exceed the usual statistical margins for such ancient samples, and they may give interesting chronologic data. Conditions involved in dating terrestrial shells 553 We have measured samples from various loess sites in France and find satisfactory agreement with the ages established from palaeographic, f aunal, and sedimentologic evidence (table 5) . A stratigraphic series containing enough snail shells at different levels was found at Achenheim, near Strasbourg, Alsace, France (48° 34' N, 7° 37' E) . This site is a former loess quarry in which sediments from the Early Quaternary to the Holocene periods outcrop between a very complex system of faults. The overall stratigraphy of the site was studied first by Wernert (1957) , and later by Thevenin and Marnot-Houdayer (1978) 
